Effect of nonviable preparations from human immunodeficiency virus type 1 on nuclear matrix-associated DNA polymerase alpha and DNA topoisomerase II activities.
In a previous paper, we determined that treatment of lymphocytes with nonviable preparations of human immunodeficiency virus type 1 (HIV-1) results in an impairment of the phosphatidylinositol/protein kinase C pathway, most likely due to an inhibition of the cleavage of phosphatidylinositol bisphosphate into inositol trisphosphate and diacylglycerol, mediated by phospholipase C. Here we show that one consequence of these changes is a reduced phosphorylation of nuclear matrix-associated DNA topoisomerase II, resulting in an inhibition of the activity of this enzyme. Antibodies to the viral proteins suppressed the inhibitory effects caused by the HIV-1 preparation. Furthermore, the phytohemagglutinin A-caused augmentation of nuclear matrix-associated DNA polymerase alpha and beta activities was found to be abolished by coincubation with the HIV preparation or with the HIV-1 gp120. The phytohemagglutinin A-enhanced matrix association and processivity of DNA polymerase alpha was determined to be reduced if the lymphocytes were in contact with HIV-1 preparation. These results suggest that the reduced proliferative response of lymphocytes to phytohemagglutinin A in the presence of disrupted HIV-1 preparation is due to inhibition of at least two, perhaps separate, pathways, one involving protein kinase C resulting in a reduced phosphorylation of DNA topoisomerase II and the other changing the state of matrix association of DNA polymerase alpha and beta.